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	Title 
	Terrarium in a Bottle: Modeling the Atmosphere, The Greenhouse Effect and The Water Cycle 

	Introduction and Real Life Science Application

	
Kids in Duplin County grow up with a great deal of exposure to agriculture and agriculture is the economy of the county.  If the children in Duplin County are to stay in their community, agriculture is one of the best career options. Many of us understand agriculture to be simple growing and harvesting and selling.  However, the field of agriculture is evolving immensely in a 21st century global society, and involves many jobs requiring deep knowledge and higher education.  The agriculture workforce at large, Duplin County included, needs growers with vast STEM knowledge and experience to advance the field.  21st century agricultural advances revolve around the application of science, technology, engineering, and mathematics into growing, harvesting, production and processing.  This next generation of Duplin County students can play a key role in transforming agriculture in their community.  In result, they can also help grow the economy of their county.  
Duplin Winery growers, and agricultural workers at large, consistently analyze the environment in which they are growing their crops.  They have to thoroughly monitor soil quality, air quality and water quality.  They base growing decisions off of the climates of their regions and track the changing climates and weather patterns.  They have to be meteorologists and closely investigate atmospheric conditions and adjust their growing and harvesting decisions accordingly.  These scientific aspects of growing and harvesting are key in a competitive global economy.  It is a competition to make the best products to sell at the highest costs, while spending the least amount on raw materials and labor.

Globally, the current decade is observing severe environmental destruction, climate change and global warming, due to human activity.  This is drastically impacting agriculture and growing.  We see the impacts in severe weather, changing species, melting and changing habitats, the spreading of diseases, food and water shortages and agricultural struggles.  We are plagued by air, water, and land pollution and our environment is fast deteriorating.  We need to take action in cleaning up our environment  and reducing human caused pollution.  We need to continue to research and create more sustainable and renewable systems of energy use.  Our Students need to be knowledgeable of and passionate about these issues and potentials in this field, because they will be the active environmental scientists of the future working towards a healthier earth that can continue to support life.

In this 7th grade science Atmosphere and Weather Unit, students will explore the atmosphere, air and water quality, the water cycle, the greenhouse effect, global warming, climate change, and human-environment interaction through a number of experiments, interactive webquests and projects.  They will be exposed to the STEM practices behind growing and agriculture in a hands-on, experiential and experimental life science growing project.   They will create terrariums in 2-liter soda bottles. They will focus on the importance of understanding meteorology and the cycling of water and gasses in and out of the Earth and Atmosphere in order to effectively plan, grow and harvest.  In this hands-on activity, they will learn about the atmosphere, the water cycle, greenhouse effect, global warming, and climate change.  They will investigate important factors that influence the weather and different methods of predicting the weather.  They will analyze how humans interact with and impact the environment and the earth.  They will build an understanding of the dependency of humans on the natural world, juxtaposed with evaluation of human destruction of the earth. 

In the main project, the bottles represent the Earth’s Atmosphere. The inside of the bottles represent the Earth.  The terrariums model:
1) Atmospheric cycling of gasses and water
2) The Greenhouse Effect
3) The Water Cycle: The terrariums only need to be watered once and afterwards that same water will cycle throughout the bottle, representing the water cycle in our atmosphere. 

Students will investigate how terrariums can support plant life and make connections to how our Earth and Atmosphere work to support human, animal, and plant life.  Students will conceptualize the necessities for healthy plant life in the terrariums and make connections to agricultural plant life and growing.  They will investigate what happens when life cycles are disturbed by human activities and make connections to the real world natural life cycles presently being disturbed.

Although the lesson is intended for a 7th grade science Atmosphere & Weather unit, the lesson integrates science, math, technology and engineering, as that’s how it occurs in the real-world.  In the career of agriculture, the subjects are naturally integrated and a good worker needs to be knowledgeable and competent in all subject areas. The unit integrates important science inquiry, process and investigation skills with important 7th grade Science essential standards, Next Generation Science standards, English Language Arts Common Core Standards and Social Studies Essential Standards.  The project will address these standards through creative, hands-on, experiential, critical thought provoking projects and activities.






	Curriculum Alignment 
	
NC Science Essential Standards
· 7.E.1.1: Compare the composition, properties and structure of the Earth’s atmosphere to include: mixtures of gases and differences in differences in temperature and pressure within the layers.
· 7.E.1.2: Explain how the cycling of water in and out of the atmosphere and atmospheric conditions relate to the weather patterns on Earth.
· 7.E.1.4: Predict weather conditions and patterns based on information obtained from: 1) weather data collected from direct observations and measurement (wind speed and direction, air temperature, humidity and air pressure), 2) weather maps, satellite, and radar, and 3) cloud shapes and types and associated elevation.
· 7.E.1.6: Conclude that the good health of humans requires: monitoring the atmosphere, maintaining air quality and stewardship.

Science as Inquiry Standards:
· Explain the importance of validity and reliability in the scientific research process.
· Make observations and form logical hypotheses.
· Identify independent variables, dependent variables and control variables.
· Collect, record, and analyze relevant data.
· Formulate evidence-based conclusions from analysis of data and results.
· Apply creative thinking and problem-solving skills to the scientific design and research process.
· Use critical thinking and analysis skills to design experiments, evaluate results and apply findings to real world situations. 
· Interpret, evaluate and analyze charts, graphs, and maps containing meaningful data.
· Create charts, graphs, and maps containing meaningful data.
· Apply the importance of using the scientific method and scientific inquiry skills in conducting real-world scientific research.

Next Generation Science Standards
· MS - ESS3-5: Ask questions to clarify evidence of factors that have caused the rise in global temperatures over the past century.
· MS - ESS3.D Global Climate Change: Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the current rise in Earth’s mean surface temperature (global warming). Reducing the level of climate change and reducing human vulnerability to whatever climate changes do occur depend on the understanding of climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior and on applying that knowledge wisely in decisions and activities. (MS-ESS3-5)
· MS - ESS5 – 5 The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, are major determinants of local weather patterns. (MS-ESS2-5)
· MS - ESS2 – 6 Develop and use a model to describe phenomena. 
· MS - ESS2 – 5 Collect data to produce data to serve as the basis for evidence to answer scientific questions or test design solutions under a range of conditions.
· MS – ESS3 – 5 Ask questions to identify and clarify evidence of an argument.

ELA Common Core Standards:
· Key ideas and details: 2. Determine central ideas or themes of a text and analyze their development; summarize the key supporting details and ideas
· Integration of Knowledge and Ideas: 7. Integrate and evaluate content presented in diverse formats and media, including visually or quantitatively, as well as in words.
· Integration of Knowledge and Ideas: 8. Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning as well as the relevance and sufficiency of the evidence.
· Range of Reading and Level of Text Complexity: 10. Read and comprehend complex literary and informational texts independently and proficiently.

Social Studies Standards:
· 7.G.1.2: Explain how environmental conditions and human response to those conditions influence modern societies and regions (e.g. natural barriers, scarcity of resources and factors that influence settlement).
· 7.G.2.2: Use maps, charts, graphs, geographic data and available technology tools (i.e. GPS and GIS software) to interpret and draw conclusions about social, economic, and environmental issues in modern societies and regions.
· 7.G.1.3: Explain how natural disasters, preservation efforts, and human modification of the environment affect modern societies and regions. 
· 7.G.1.2: Explain how demographic lead to conflict, negotiation, and compromise in modern societies and regions. 


	Learning Outcomes 
	· Students will explain the importance and fragility of the atmosphere surrounding the Earth.
· Students will explain and graphically represent the gas composition of the air we breath in the atmosphere.
· Students will evaluate what would happen if any of the key gasses were off balance (Nitrogen, Oxygen, Carbon Dioxide, Ozone).
· Students will describe and graphically represent the relationship between altitude and air pressure throughout the layers of the atmosphere.
· Students will describe and graphically represent the relationship between altitude and temperature throughout the layers of the atmosphere.
· Students will explain the path water takes through a continuous cycle in the atmosphere and on Earth: evaporation, transpiration, condensation, precipitation, runoff, collection, groundwater.
· Students will investigate what would happen to life on Earth if the water cycle was disrupted.
· Students will apply the importance of the water cycle to life on Earth.
· Students will apply the significance of the water cycle to growing and agriculture. 
· Students will explain the greenhouse effect and its importance to life on Earth.
· Students will evaluate the risks of the Greenhouse Effect, including global warming and climate change.
· Students will conceptualize how the greenhouse effect combined with human activity has contributed to global warming and climate change. 
· Students will analyze how human action impacts air and water quality on earth.
· Students will evaluate how pollutants and human actions impact the water cycle.
· Students will analyze how air and water quality affects the health of humans and all organisms on Earth.
· Students will describe the different types and sources of human pollution.
· Students will conclude that using less fossil fuels and producing less CO2 emissions will improve the health of the atmosphere.
· Students will recognize human contribution to air and water pollution and articulate the importance of humans monitoring the air quality of the atmosphere and stewardship.
· Students will analyze human/environment impact in modern societies and regions
· Students will explain how population growth can lead to conflict or compromise in a given area
· Students will understand human response to environmental conditions (and vice versa).
· Students will identify how charts, maps, geographic data, and visual arts concepts are used to organize and interpret information about geographic phenomena.
· Students will interpret their own ecological footprint and evaluate my personal impact on global climate change.


	Time and Location 
	· Eight 90-minute bocks
· One 45 minute blocks
· Counter space
· Outside access
· Access to sunlight in classroom




	Materials Needed 
	Teacher List: 
· Scissors
· Smart Board to display powerpoints, videos, etc. (activities could be modified to be done without this)
· Internet websites listed
· Videos listed
· Articles listed
· Internet Access (activities could be modified to be done without this)
· Computer Lab Access (activities could be modified to be done without this) 

Student List:
· 2-Liter bottle (2 per student or group is optimal)
· Activated Carbon
· Potting Soil
· Pebbles
· Plants
· Fast Sprouting seeds (bean seeds, radish seeds, sunflower seeds)
· Thermometers
· Spray Bottles
· Vaseline
· Note Cards
· Construction paper
· Colored pencils, crayons, markers, etc. 
· Posters 


	Safety 
	· Teachers should cut the terrarium bottles in half for the students, or at least poke the hole in the bottle for the students to finish

	Student Prior Knowledge 
	Students should know:
· Students should have scientific process skills knowledge.
· Students should know the steps of the scientific method and know how to apply the steps to experimental situations.
· Students should know how to form experimental questions, hypotheses, and conclusions. 
· Students should know how to identify variables: independent variables, dependent variables, control variables. 
· Students should know to do create and interpret basic data tables and graphs.

	Teacher Preparations 
	· Prepare example Terrariums
· Prepare Terrarium set-up station: Scissors to cut bottle, Pebbles, Activated Carbon, Potting Soil, Plants and/or seeds
· Prepare Clean up Station: Wipes, paper towels
· Prepare an area for to line up terrariums to receive sunlight


	Activities 
	
Day 1: Introduction to the Atmosphere (90 minutes)
( Day 1 and Day 2 Atmosphere powerpoint attached) 

1) Daily Do Now/Para Hacer Ahora
Welcome  Bienvenidos 
1.Why do you think that humans, animals, and plants can live on the Earth, but not on any other planet? (2 full sentences)
2.What do you think our air is made of? 
1. ¿Por qué crees que los humanos, los animales y las plantas pueden vivir en nuestro mundo, pero no en otras planetas? (2 frases completas
2. ¿Qué crees el aire está hecho de?

2) Engaging Atmosphere clip
https://www.youtube.com/watch?v=I6jIMkPwahQ  (6 minutes) 
-Movie Response Questions (attached with guided notes)
3) Introduction to the atmosphere and the importance to life on Earth with guided notes for students including helpful images and diagrams
(Atmosphere guided notes attached)
5) Demo: Composition of the Atmospheric gas composition – Candle in a plate of water, light the candle and put the jar over it, the candle will burn the oxygen up and the water will rise  up 20% of the jar and replace the burnt oxygen.
6) Create Pie charts representing the composition of the Atmosphere
7) 5 Layers and details of the atmosphere guided notes
8) Movie clip summing up the layers and the composition of the atmosphere:
 https://www.youtube.com/watch?v=fyfN9t_E0w8 
9) Explanation of Air Pressure -  https://www.youtube.com/watch?v=jmQ8FWnM0fA 
- Demo: Water balloon and jar
10) Student Atmosphere graphing Activities: 
(Atmosphere Graphing activities attached) 
a. Graphing air pressure
b. Graphing temperature
11. Mr. Lee Layers of the atmosphere rap: https://www.youtube.com/watch?v=AkaY1dvZer4 


Day 2: Atmosphere Creative Projects (90 minutes)
( Day 1 and Day 2 Atmosphere powerpoint attached) 
1) Daily Do Now/Para Hacer Ahora
Welcome  Bienvenidos 
In 4 sentences or more, answer the following 3 questions.
1. What is the Atmosphere?
2. Why is it important to life on Earth?
3. What would happen if we did not have an atmosphere?

En 4 oraciones o más, conteste las siguientes 3 ​​preguntas. 
1. ¿Qué es la atmósfera? 
2. ¿Por qué es importante para la vida en la Tierra? 
3. ¿Qué pasaría si no tuviéramos una atmósfera?

2) Interactive and engaging Atmosphere review
3) Layers of the Atmosphere Foldable/Brochure/Poster
 (directions and guidelines attached)


Day 3: Introduction to the Greenhouse Effect and Climate Change (90 minutes)
(Day 3 Greenhouse Effect powerpoint attached) 

1) Daily Do Now: 
Welcome  Bienvienidos  
1. Earth blanket picture
“Explain the meaning of this picture”
“Explicas esta fotografia.”
2. Global Warming and climate change pictures:
Choose three more pictures and answer the following 3 questions for each:
1. What do you see? 2. What’s going on? 3. What do you wonder? 
2.Intro to the Greenhouse Effect: 
(Greenhouse Effect guided notes attached)  
-The importance 
-Explanation with diagrams
-The benefits
https://www.youtube.com/watch?v=ZzCA60WnoMk (3 minutes) 
-Risks, Global Warming, dangers
https://www.youtube.com/watch?v=5zLuqSYF68E  (6 minutes ) 
- Intro to climate change (4 minutes) 
http://epa.gov/climatechange/kids/ 

4) Climate Change Gallery Walk:
-Stations will be set up around the room about the different impacts of climate change
-Students will quietly walk from station to station learning about climate change and direct impacts while filling out a graphic organizer
 (Climate Graphic organizer attached) 
(Climate Change stations attached)

and/or

5) Greenhouse Effect Experiment with soda bottles.  Students will set up soda bottles that model the Earth’s Atmosphere.  They will record the temperatures inside and outside of the bottles to model the Greenhouse Effect – how the Earth’s atmosphere warms the Earth.  The temperature inside of the bottle should be warmer than the temperature outside of the bottle.
(Lab Greenhouse Effect in a bottle Instructions and Reports attached) 



Day 4 – Atmosphere, Greenhouse Effect, Climate Change, Water Cycle Webquest (90 minutes) 
1) Daily Do Now/Para Hacer Ahora
Welcome  Bienvenidos 
(Watch 2-minute Review movie clip - https://www.youtube.com/watch?v=BPJJM_hCFj0 ) 
1. How is the atmosphere like a greenhouse?
2.  What is Global Warming and how could it affect life on Earth?
1. ¿Cómo es el atmosfera como un invernadero? 
2. ¿Qué es el calentamiento global y cómo podría afectar la vida en la Tierra?

 Computer Lab Interactive activities and Webquest, while filling out rigorous lab report
 (Atmosphere webquest attached) 
1st stop: Composition of the Atmosphere – adjusting gas levels (Nitrogen, Oxygen, Carbon Dioxide, Ozone) to see what would happen to life on Earth…
2nd stop: Sending weather balloons and rockets up into the layers of the atmosphere to see how temperature and pressure change in different altitudes and to see key features at different layers
3rd stop: Weather wiz kids – what causes the weather? Weather vs. Climate, the reasons for the seasons, the water cycle, water supply on Earth, etc.
4th stop: Greenhouse Effect, Climate change, Global Warming
5th stop: Early Finishers weather games 


Day 5 – Water Cycle and begin Terrarium project (90 minutes) 
(Day 5 Water Cycle Terrarium powerpoint attached) 

1) Daily Do Now/Para Hacer Ahora
Welcome  Bienvenidos 
 (Diagram of Greenhouse Effect will be displayed)
1) Using pictures and/or words, please describe the Greenhouse Effect.
2) How is the Greenhouse Effect helpful to life on Earth?
3) How could the Greenhouse Effect be harmful to life on Earth?
1) Usando  imágenes y / o palabras, por favor, describa el efecto invernadero. 
2) ¿Cómo es útil para la vida en la Tierra el efecto invernadero? 
3) ¿Cómo puede el efecto invernadero nocivo para la vida en la Tierra?

2. Water cycle video clip with guided stop and pause with guided notes
 (Water Cycle Guided notes attached)
https://www.youtube.com/watch?v=al-do-HGuIk
3. Students will sketch and label water cycle diagrams to assess understanding.
4. Introduction to Terrarium in a pop-bottle project. 
 (Lab Terrarium in a bottle Instructions and Lab report attached) 
-Definitions, pre-questions, variable identification together
- Read Laboratory Instructions and Watch “how to” video together while we pause and do the directions (https://www.youtube.com/watch?v=69hYV9ti_R8 ) 
6. Students construct “Rainforest in a pop bottle” in groups of 2-3.
7. Set up various whole class experiments:
a. What will happen if we take the top off?
b. What will happen without soil?
c. What will happen if we put the terrarium in the dark?
d. What will happen if we pollute the terrarium with things we use in daily life, like air freshener, shampoo, and Lysol cleaner?
8. identify Variables and form Hypotheses for each experimental terrarium

(Let the Terrariums sit for a week)

  
Day 6 – Set up 2nd Terrarium Experiments  (45 minutes) 

1) Daily Do Now/Para Hacer Ahora
Welcome  Bienvenidos 
In our Terrarium Project….
1. What does the bottle represent? (Atmosphere)
2. What does inside of the bottle represent? (The Earth)
3. What are the two main ideas we are showing out terrarium projects? (The Greenhouse Effect, The Water Cycle) 

2. Students will finish identifying variables and creating hypotheses if necessary
3. Students will set up an experimental terrarium investigating an experimental question of their personal curiosity


Day 7 – Human-Environment Interaction with global air and water quality issues – 90 minutes
(Day 7 Human Environment Interaction and Water Cycle Continued powerpoint attached)
(Human-Environment Interaction Guided Notes attached)
1. Daily Do Now/Para Hacer Ahora: 
Welcome  Bienvenidos 
1. List 10 things you use water for in your daily life.

2. What would life be like if you didn’t have clean water to do these things? (2 sentences) 
3. If you had to choose between clean water and clean air, which would you choose and why? (2 sentences) 
4. Do you think you drink the same water as the dinosaurs did?? 
1. Lista 8 cosas que usa agua en su vida.
2. ¿Qué sería la vida si no tiene agua limpia para hacer estas cosas? (2 frases) 
3. Si tuviera que elegir entre el agua limpio o el aire limpio, ¿cuál elegiría y por qué? (2 frases)
4. Piensas que estas tomando lo mismo agua de los dinosaurs? 

2. Water Availability and Water Cycle
-Availability
-Accessibility

3. Water Cycle Review…
-Review clip showing the steps and cycle of water throughout the earth and atmosphere – pause and have students list the steps in their guided notes
https://www.youtube.com/watch?v=iohKd5FWZOE 
-Review clip that shows steps without saying them –challenge students to identify the steps without the words!
https://www.youtube.com/watch?v=0_c0ZzZfC8c 

4) Water Cycle Rap:  https://www.youtube.com/watch?v=i3NeMVBcXXU  

5. Trip around the world to different issues of air quality, water quality and deforestation (HUMAN – ENVIRONMENT INTERACTION)
-First Stop: Ecuador Indigenous tribes against Texaco Oil Company 
-Second Stop: China Air Pollution
-Third Stop: Antarctica Polar Bears
-Fourth Stop: North Carolina Traffic Pollution

6. Exit Ticket: 
1. Explain Condensation in the Water Cycle and why it is important. 
2. Explain what happens when there is too much water in the water cycle. Include an explanation of both  runoff and groundwater.
3. What was the most interesting global air quality or water quality issue for you to learn about and why?


Day 7 – Air Quality Webquest and Smog City Interactive (90 minutes)
(Day 7 Day 8 Air Quality powerpoint attached) 
(Air Quality Webquest Guided Notes attached)

1. Daily Do Now/Para Hacer Ahora:
Welcome  Bienvenidos 
Watch air powerful pollution clip: 
https://www.youtube.com/watch?v=UcWpkWBX04E 
1. How much of the world’s gas emissions is the US responsible for? 
(30%) 
2. In 33% of China’s cities, breathing the air is equivalent to _____________?
(smoking 2 packs of cigarettes)
3. Globally, how many people die every year from air pollution? 
(200,00-570,000)
4. Cars are responsible for how much of the world’s air pollution?
(about 40%)
5. List 5 images that flashed in the video that made an impact on you.
2. Scary Air Pollution Facts
3. Brief Guided Notes:
-Air Pollution Sources – Natural and Human
-Particle Pollution
-Health Effects
-Good vs. Bad Ozone
4. Air Quality and pollution Webquest
5. Smog City Interactive – an interactive Manipulate different aspects (population, fossil fuel emissions, heat, etc.) to see how they affect smog and pollution levels. Students will conduct experiments and take on challenges to make smog city the smoggiest possible and to save smog city from ozone and pollutants
-Detailed Webquest and Lab Report


Day 8 – Terrarium observations (90 minutes)
1. Daily Do Now/Para Hacer Ahora:
Welcome  Bienvenidos 
Displayed picture of factory pollution and quote: “Anything else you’re interest in doing is not going to happen if you can’t breathe the air or drink the water. Don’t sit this one out. Do Something. – Carl Sagan
(Attached in Day 7 Day 8 Air Quality Powerpoint)
1. What is this quote trying to say?
2. What does it inspire you to do? 
3. Does it make you want to encourage others to take action? 
1. Qué es esta cita intentando de decir? 
2. ¿Qué te inspiras a hacer? 
3. ¿Te haces quere animar a otros a tomar acción?

2. Terrarium Lab Report Pre-readings literacy groups: Greenhouse Effect and water cycle – to refresh before doing observations 

3. Terrarium Experiments and Observations”
1. Observe and explain the steps of the water cycle happening in the terrariums. 
2. Evaluate how the Terrariums exhibit the greenhouse effect
3. What happens without the cover? What steps of the water cannot happen? Can the water cycle continue without these steps? (Condensation cannot happen, therefore precipitation cannot happen, the water cycle cannot continue, severe drought, etc.) 
4. What happened to the terrarium that had no sunlight? What could not happen that is essential to plant growth? (photosynthesis from the sun’s energy, also the sun’s energy drives the water cycle)
5. What has happened to the polluted Water cycle? (Represents humans polluting the atmosphere) 
6. What happened in your personal experimental water cycle? 

4. Set up Air Pollution Traps for the weekend
 (Lab Pollution Detectors instructions & lab reports attached) 
----------------------------------
Day 9 – Pollution observations and brochures – (90 minutes)
1. Daily Do Now/Para Hacer Ahora:
Welcome  Bienvenidos 
1. List 10 sources of human pollution
2. Explain 5 ways you cause pollution
3. Brainstorm 5 things all humans can do to help reduce pollution.
4. List 3 things you will focus on doing to reduce pollution

2. Observe Pollution Catchers and identify pollutants
3. Finish Lab Reports
4. Pollution Literacy Groups 
5. Create Climate Change, Global Warming, Pollution Brochures
 
(Pollution Reading and Brochure Instructions and guidelines attached)

------------------------------------------------------------------

Collaborative Efforts going on in Social Studies and English Language Arts at the same time for cross-curricular reinforcement:

Social Studies:
· Webquest: Students engage in the “Anthropocene” series and answer critical analysis questions about Global Climate Change
· Interactive Lab: Students participate in the virtual tour and lab which assess his/her own carbon emission and ecological impact on the world
· “Save our planet” essay: Students write a letter to one of the 12 environmental protection agency, discussion their concern on human impacts pertaining to Global Climate Change. 

English Language Arts:
· Students will work together in groups of four to research and report on articles found online/newspapers illustrating examples of people who have been impacted by poor air quality, poor water quality the impact of deforestation and global warming.  Students will also research and report on the Greenhouse Effect.  Students will create poems, short stories, posters, Prezzi’s, PowerPoints with lecture notes and present their reports to class. 

	Assessments
	· Exit Tickets Throughout
· Formative assessments will need to be continuous through out the selective breeding lab activity, the literacy groups, and the final genetics project.  This includes, but is not limited to, listening to group talk, evaluating group behavior, asking verbal questions, having students explain what they are doing, asking about key concepts and vocabulary, etc.
· Computer webquest reports 
· Atmosphere Projects
· Lab Reports - Identification of Variables in each experiment: Independent, Dependent, Control, factual, analysis and evaluation
· The design of their growing experiment – this includes the choices of their independent variable, dependent variable and control variables.
· Their data collection skills: When, what how they measure
· How they record, analyze, interpret and display results
· Presentations of their personal experiments
· Formative assessments throughout the unit will be important.  
· Consistent observations of students group behavior and collaboration efforts
· Formative assessments asking questions about what students are doing and why its important, etc. to ensure that students are truly understanding key concepts






	Critical Vocabulary 
	· Atmosphere: The layer of gasses that surrounds the Earth forming the air we live in and breath.
· Air Pressure: The weight of the air pushing down on us
· Wind: Moving molecules of air
· Greenhouse Effect: The effect in which the Earth’s atmosphere traps in ultraviolet rays from the sun, warming the Earth and keeping gasses and water cycling through.
· Air Quality: the health state and quality of the air around us
· Pollutant: a substance or energy introduced into the environment that causes harm to health or the environment
· Acid Rain: any form of precipitation with high levels of nitric and sulfuric acids
· Global Warming: The recorded gradual temperature rise on Earth.
· Climate: The average weather in a specific place recorded over a 30-year time period
· Weather: The short-term measurement of atmospheric conditions
· Climate Change: a change in global or regional climate patterns attributed largely to the increased levels of atmospheric carbon dioxide produced by fossil fuel emissions
· Water Cycle:  The continuous cycle of water flowing through different stages and steps in the atmosphere and on Earth
· Transpiration: Water Vapor emitted from plants that is evaporated in to the atmosphere.
· Evaporation: Water turns into water vapor and travels up into the atmosphere
· Condensation: water collects and transforms from a gas vapor to a liquid and forms clouds
· Cloud: A collection of millions of tiny water droplets or ice crystals gathered together with other particles of matter
· Precipitation: Water falling from the atmosphere to Earth in the form of rain, snow, sleet or hail.
· Collection: Water that gathers and builds up in oceans, lakes, rivers and streams.
· Ground Water: Water that is stored in the ground or moving underground
· Run-Off: water, from rain, snowmelt, or other sources, that flows over the land surface
· Meteorology: the study of processes of the atmosphere and forecasting the weather

	Community Engagement 
	· The main grower at the Duplin Winery came to Charity spoke to the students about viticulture and growing processes.  He addressed the importance of understanding meteorology, atmospheric gasses, the water cycle, air quality, water quality and soil quality in order to effectively plan, grow and harvest.   He spoke about severe weather incidents harming their crops and output.  He explained how his crops have been impacted by climate change and global warming.  He emphasized the importance of being well-rounded in STEM (Science, Technology, Engineering, Mathematics, because all of these subjects appear in his everyday agriculture work and they appear together. He also talked about the things he learned in middle school coming up in his work now. 
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